Suppression of immune response in rats by stress and drugs interfering with metabolism of serotonin.
Rats immunized with sheep erythrocytes were stressed by repeated restraint and/or treated with a precursor of serotonin (5-hydroxytryptophan, 5-HTP) or with an inhibitor of serotonin synthesis (parachlorophenylalanine, PCPA). As expected, repeated stress reduced the plaque-forming cell (PFC) response. Treatment with 5-HTP also reduced the PFC response, and potentiated the immunosuppressive effect of stress. This was accompanied by increased metabolism of serotonin in the brain, as indicated by increased concentration of its metabolite, 5-hydroxyindoleacetic acid (5-HIAA) in cerebral tissue. Treatment with PCPA also suppressed the PFC response, but this suppression was accompanied by decreased levels of brain serotonin and of 5-HIAA. Plasma corticosterone levels were elevated, reaching statistical significance, in rats treated with PCPA. Both drugs suppressed the in vitro PFC response of peripheral blood lymphocytes. Thus, although 5-HTP and PCPA altered serotonin metabolism in the brain in a diametrically opposite manner, their effects on the immune response were the same. Putative central effects of the drugs on serotoninergic regulation of the immune response were apparently obscured by their effects on corticosterone secretion as well as by their direct effects on immunocompetent cells.